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Exploration 

Concurrent UCRL
• Same behavior of agents
• NO DIVERSITY

• Upper Confidence Bounds 

e.g. Guo et.al 2015, Pazis et.al 2016 

Concurrent PSRL
• Different behaviors of agents
• DIVERSIFIED

• Posterior Sampling

e.g. Dimakopoulou et.al 2018, Dimakopoulou&Van Roy 
2018



Motivation
•Concurrent Posterior Sampling
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Ø Empirical Evidence:
Ø (e.g. Dimakopoulou et.al 2018, Dimakopoulou&Van Roy 2018)

Ø Theory:
Ø ?



Our Contribution

• First Regret bounds on simple-but natural concurrent PSRL

• Finite-Horizon & Infinite-Horizon
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Models
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Finite-horizon 

2-episode, 2-horizon, 3 agents

Agent 1

Agent 2

Agent 3

break

Update Update

…
…

Update

Infinite-horizon
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Result Overview:
Per-Agent Bayesian Regret Bounds

Finite-horizon & infinite-Horizon

S: state space size; 
n: number of agents

Ø General Prior: !𝑶 𝑺
𝒏

Ø Dirichlet Prior: !𝑶( 𝑺/𝒏)
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Numerical Results

(𝑶(𝟏/ 𝒏)
per-agent
Bayesian 
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